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Abstract

The recent growth of consumer retailing over the Internet draws attention to the
€electronic economy. However, businesses adso conduct other business processes over computer
networks, and many have been doing so for sometime. Uses of computer networks attract
attention because of assertions that they lead to new products and services, new ddivery
methods, streamlined or re-engineered business processes, new business structures, and
enhanced business performance. These changes, in turn, potentialy affect the performance of
the entire economy, including economic growth, productivity, prices, employment, trade, and the
structures of businesses, regions, and markets.

Evauating these assertions, and their effects on economic performance, requires solid
datidtica information about the eectronic economy. This paper develops principles for
identifying information critical to measuring the Sze and evauating the potentid effects of the
electronic economy, reates that information to current data collection programs, and notes
relevant measurement issues. Some of the required information about the electronic economy
can be collected by adding questions to existing surveys, making the scope of existing surveys
consstent, or developing new surveys. However, many key pieces of information pose
sgnificant chalenges to economic measurement. While some of those chalenges are specific to
the ectronic economy, others are long-standing ones. Interest in the e ectronic economy
highlights the importance of continuing attempts to address these chdlenges. Improving and
enhancing the satistica system to provide information about the eectronic economy, therefore,
would aso subgtantialy improve the basdine information available for evauating the
performance of the entire economy.
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M easuring the Electronic Economy: Current Statusand Next Steps

I ntroduction

The recent growth of consumer retailing over the Internet draws attention to the
electronic economy. However, businesses a so conduct other processes over computer networks,
and many have been doing so for sometime. Uses of computer networks attract attention
because of assartions that they lead to new products and services, new delivery methods,
streamlined or re-engineered business processes, new business structures, and enhanced business
performance. These changes, in turn, potentidly affect the performance of the economy asa
whole, including economic growth, productivity, prices, employment, trade, and the structures of
businesses, regions, and markets.

Evauating these assertions requires solid gatistica information. The first requirement is
for basic information about the dimensions of the dectronic economy, such as the number and
kinds of businesses participating in it, and the vaue of the products and services those
businesses produce. The federd datistical system isjust beginning to collect this kind of
information. Assessing the effects of the eectronic economy requires information about both the
electronic economy and basdline information about the entire economy. The federal Setitical
system currently collects detailed information from businesses and households. Current basdine
daidtics, however, are not uniform: the amount of information and level of detail collected, and
the presence of important measurement problems, vary across economic sectors. Understanding
the ways the electronic economy affects the performance of businesses and the economy requires
expanding and improving the current set of basdine information.

This paper develops principles for identifying the key additiona pieces of information
needed to measure the size and evauate the potentia effects of the eectronic economy, relates
that information to current data collection programs, and notes relevant measurement issues.
Some of the required information about the e ectronic economy can be collected by adding
questions to exigting surveys, making the scope of existing surveys consstent, and developing
new surveys. However, other key pieces of information pose significant measurement
chdlenges. While some of those chdlenges are specific to the eectronic economy, many are
difficult and long-standing ones. Interest in the eectronic economy highlights the importance of
addressing these challenges. Many of the improvements needed to provide information about the
€electronic economy would dso substantidly improve the information available to evduate the
performance of the economy asawhole. The discusson highlights these enhancements and
expansons of the Census Bureau' s existing measurement program.

The paper is acompanion to a recent Census Bureau paper that proposes definitions of
electronic business (Mesenbourg 1999). Aswith the definitions in that paper, this framework is
presented for discussion purposes, is based on reviews of available information and consultations
with interested professonds, and isintended to provide aframework for developing officia
datistical measures and data products. Comments and suggestions are requested.
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[l. Definitions

Measuring the dectronic economy requires defining it. The Census Bureau has developed
preliminary definitions of three key components of the eectronic economy: eectronic business,
electronic commerce, and the infrastructure for eectronic business. These definitions are
presented in greater detail in Census Bureau papers (Mesenbourg 1999 and 2000; see dso
Fraumeni, Ehmann, and Lawson 1999). Similar eements are being presented by other nationa
and internationd agencies, such as Statistics Canada (1999) and the OECD (1999).

Electronic business (e-business) is any process that a business organization conducts over
computer-mediated network channels. Business organizations include any for-profit,
governmenta, or nonprofit entity. Examples of these processes are on-line purchasing; on+
line sales; vendor-managed inventory; production design and control; on-line logidtics,
customer support; employee training; and recruiting.

Electronic commerce (e-commerce) is any transaction completed over a computer-mediated
network that transfers ownership of, or rights to use, goods or services. Transactions occur
within selected eectronic business processes. Transactions are Acompleted) when the
agreement between buyer and sdller to transfer the ownership or rights to use goods or
services occurs over computer-mediated networks. Only priced transactions will be
measured.

E-business infragtructure is the economic infrastructure used to support eectronic business
processes and conduct electronic commerce transactions. It includes the capita (hardware,
gpplication software, human capita, and telecommunication networks) used in eectronic
business and commerce.

A key festure of the Census Bureau definitions of electronic business and eectronic
commerceisthat both require not just computers alone, but the use of computer-mediated
networks.

Computer-mediated networks are dectronicaly linked devices that communicate
interactively over network channds. A variety of devices may be linked, including
compuiters, Internet-enabled cdlular telephones, and telephones linked with interactive
telephone systems. Such links generdly involve minima human intervention, dthough some
businesses are providing customers with capabilities for on-line or Internet telephony
conversations with customer support representatives. Networks include Internet, Intranets,
Extranets, Electronic Data Interchange (EDI) networks, and telecommunication networks.
These networks may be open or closed.
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Thisflexible definition of computer-mediated networks includes both the kinds of
networks that companies have been developing and using for anumber of years, and the more
recent Internet-based networks. Within this definition, data collection and processing are able to
focus on specific technologies, such as retail transactions over the Internet, when such focusis
appropriate. The definition isflexible, including new and emerging eectronic communications
devices, such as computers, persond digita assstants, Web-TV, internet-enabled cdlular
telephones, and interactive telephone systems, aswell as devices yet to be developed.

Differencesin definition matter. For example, anarrower definition that Sngles out a
specific technology may apply to rdaively few usersin any industry or sector, making it more
difficult to collect reliable esimates from a given sample. It would aso preclude collecting the
information needed to track the use of evolving technologies. Broad definitions that permit a
range of technologies and applications make it possible to collect the information needed to track
whether businesses typicaly trangtion to Internet- based processes from closed or proprietary
systems (such as EDI), or move there directly from traditiond (e.g., non-networked, or non -
computer mediated) processes.

1. Questions about the Electronic Economy

The federd datistica system currently collects detailed information from households and
businesses. However, it isjust beginning to collect information on the eectronic economy. The
additiond statistical information that is needed depends on the sets of questions being asked (for
example, Haltiwanger and Jarmin 2000; U.S. Department of Commerce 1998 and 1999; Triplett
1999g; Atrostic, Colecchia, and Pattinson 2000). Many questions about the electronic economy
are related to questions about the overall economy that the present system of economic satistics
dready iscdled on to answer. Thefirs mgor group of questions focuses on describing the
dimensions of the dectronic economy. The second mgor group of questions is about the impact
of the éectronic economy on businesses, workers, sectors, regions, and the entire economy.

A. Dimensons

Primary dimengions of the eectronic economy are its Size and characterigtics, and how it
is digributed over businesses, industries, regions, and time. Separate sets of questions about the
dimensions of each component of the e ectronic economy include:

Electronic Business Processes
What el ectronic business processes are used?
How pervasiveisthis use?
How are the electronic business processes used, e.g. to integrate business operations?
What are the characteristics of the economic actors engaged in eectronic business processes?
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What proportion of the entire economy is made up of people, firms and organizations usng
€lectronic business processes?

Electronic Commerce Transactions
What isthe vaue of dectronic commerce transactionsin specific industries and sectors?

What are the characteritics of the economic actors engaged in electronic commerce
transactions?

Which products are purchased or sold?

Do the dectronic commerce transactions represent intermediate or find demand?

Electronic Business Infrastructure

How large isthe eectronic businessinfrastructure (that is, the stock of dectronic business
capitd)?

How large are its components (e.g., hardware, software, human capitd, and
telecommunications networks)?

How much isinvested in eectronic business capital each year?
How isthisinvestment distributed among the components of e ectronic business capitd?

What are the depreciation rates for the physical and human capital components of ectronic
business?

How do the stocks and investment flows vary by economic actor, industry, sector, and
region?

B. Impacts

Assertions about its anticipated impacts on businesses, government organizations, and
society drive interest in the electronic economy. They aso lead to two related sets of questions
about it. First, data users, researchers, and policy-makers want to know how the eectronic
economy affectsindividua businesses and other economic actors. Second, they want to know
how it affects the performance of industries and sectors, and of the economy. Both sets of
questions seek an underganding of the underlying economic mechanisms through which the
electronic economy makes its effects fdt.

While these are important policy and research questions, they dso are inherently difficult
to answer. Understanding the impact of the eectronic economy on the performance of
individua businesses and on the overdl economy is a fundamentaly different task from
measuring the size of the eectronic economy. Concepts such as sze can generdly be measured
directly. Statistical agencies can collect and process the necessary data, and release an estimate.
However, assessments of the electronic economy’simpact on such key performance measures as
productivity can not be measured directly. Instead, these assessments are based on inferences
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developed by data users gpplying anaytica and econometric models to information on both
productivity and on the use of dectronic business processes. Estimating these modelsis
especidly difficult when it requires addressing long- standing challenges to economic
measurement, and filling exigting, aswell as new, information gaps.

For example, consider the questions of how adopting electronic business processes
affects costs for establishments operating in a particular industry. Economists would typicaly
estimate an econometric modd of costs. The model would include as explanatory variables
available information on factors hypothesized to affect costs, including ameasure of the use of
electronic business processes a each establishment. Estimating the relationship between
€lectronic business processes and costs requires satistical agenciesto provide data on the costs
businesses incur in producing the goods or services they sl, and on their use of eectronic
business processes.

For some sectors, particularly manufacturing, detailed information on costs are collected
from wel-defined economic units (e.g., establishments) on an annud bass. However, less
informetion is available for other sectors. The same concept of economic unit may not apply
across dl economic entities included in a particular industry survey, and the basic concept of
economic unit may differ across surveysin non-manufacturing indudtries. In addition, thereis
less detailed information on the components of costs. Thislack of detail makesit difficult to
asess how using e ectronic business processes affect abusiness' codts.

Business processes dso pose achdlenge. Rardly, if at dl, isinformation collected on
whether businesses conduct specific business processes (such as sdes, inventory management,
procurement, or recruiting) themselves, or outsource them. Information on whether the
processes are conducted through traditional processes (such as whether procurements are made
through direct sdles cdls or ordered from catalogs) or eectronic business processes, is even more
rare. But such information is required to identify, for example, how dectronic busness
processes are affecting costs.

1. Individual businesses

The primary economic impacts of the electronic economy are expected to manifest
themsdves at the leve of individua businesses and other economic actors. New ways of doing
business are emerging as businesses review and redesign their activities to take advantage of
electronic processes that reduce the costs of acquiring, managing, and sharing certain kinds of
information. These reductionsin the costs of sharing information could aso change the
boundaries of the firm. It may become possible to outsource parts of operations that were once
conducted internally or routed through highly specidized intermediaries. Electronic business
processes, therefore, have the potential to ater the supply chains for many goods and services.
For individual businesses, the use of dectronic business processes potentidly affects what they
purchase, what they produce, the way they produce it, their marketing and selling activities, and
their productivity and profitability.
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Questions about the impacts on specific businesses and other actors include:

How does electronic business change abusiness profits?

How does electronic business change abusiness' productivity?

How does dlectronic business change abusiness product mix?

How does e ectronic business change what a business purchases?

How does eectronic business change abusiness capita stock?

How does éectronic business change abusiness demand for different types of |abor?
How does e ectronic business change the prices a business gets for its products?

How does dectronic business change the prices a business pays for its own purchases?

How does eectronic business change inventory, procurement, and other supply chain
practices?

How does dectronic business affect the existence and role of intermediaries?

How does e ectronic business change the boundaries of the business, e.g. through
outsourcing and vertical integration?

How does e ectronic business change the costs of getting products to market?
How do these impacts vary over time and across businesses, regions, and industries?

2. Aggregate effects

Whether e ectronic business has brought about “anew economy” remains an open
guestion. The importance attached to answering it can be seen in the steedy stream of reporting
in the financid mediaand in mgor new research endeavors a research indtitutions and
government agencies. The improvements in information technology (IT) and software, and the
new dectronic business practices that they permit, like other technological changes, are diffusing
throughout the economy. The previous section noted that characterigtics of individud businesses
might change because they invest in dectronic business infrastructure and adopt e ectronic
business processes. Changes in the characteristics of individua businesses, in turn, could lead to
changes in the characterigtics of broader economic entities of which they are a part, such as
indugtries, sectors, and countries. These broader changes could affect arange of aggregate
measures of economic performance, such as economic growth; productivity; price, employment,
and wage leves, and internationa trade balances. Among these measures of economic
performance, policymakers, data users, and researchers al pay particular atention to
productivity growth because of its close relationship to rising living standards and sustainable
rates of economic growth (see, for example, Blinder 2000).

Key questions about how the electronic economy affects measures of aggregate economic
performance include:

How does e ectronic business change productivity and economic growth?
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To what extent do dectronic commerce sdesImply subgtitute for sesat traditiona “bricks
and mortar” or mail order outlets, and how does this vary across industries and regions?

How does the use of dectronic business vary across regions and countries, and how does this
affect the competitiveness and relaive economic performance of regions?

How does e ectronic business change the boundaries of industries and sectors, eg. retail and
wholesae?

How does dectronic business dter the flows of commodities through sectors of the economy,
from raw through finished materids (i.e., the input — output structure of the economy)?

How do dectronic commerce and el ectronic business change pricesin industries, sectors, and
the economy as awhole?

How does electronic business change the labor force — the nature of jobs, how jobs are
distributed across industries, the skills required to perform those jobs?

How do dectronic commerce and e ectronic business change the competitiveness of
markets?

How do eectronic commerce and eectronic business affect internationd trade flows?
What are the specific mechanisms and factors through which al these changes operate?

V. From Questionsto Data

Questions about the dectronic economy range broadly. This section links those
questions to the statitical information needed to begin addressing them, to ongoing economic
data collection programs of the Census Bureau and other statistical agencies, and to important
measurement issues. The linkages areillusgtrated for two key questions, the size of the electronic
economy, and its effects on productivity. While these are only two examples from a congtantly
evolving list of questions about the € ectronic economy, they apply broadly because much of the
information needed to address them is the same information needed to address other important
questions, such asits effects on prices, employment, and economic growth. The examples
illustrate a conceptua template that can be expanded or deepened as new questions arise that
require new or modified gatistical information. Although information provided by severa
datistical agenciestypicaly is needed to address many of these questions, this paper focuses on
the economic data collection programs of the Census Bureau.

The distance between these relatively abstract questions and the presence or absence of
specific items in current economic data collection programsislarge. To bridge that distance, the
following sectionsfirg gve abrief overview of two digtinct, but complementary, anaytica
approaches, the micro and macro approaches. The way each approach would use existing
economic information to address Sze and productivity questionsisillugtrated first for existing
data and then supplemented with specific examples from the eectronic economy. The examples
are based on publicly available information about three computer manufacturers (Acer, Compaq,
and Déll) and their use of dectronic business processes.
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A. Two Approaches

Addressing the kinds of questions posed in the preceding section typicaly requires two
complementary approaches. Some of these economic questions can be addressed using
aggregated (macro) data, a any of severd levels of aggregation, such as the netiond levd, or
gpecific sectors or industries. Mg or economic indicators, such as Gross Domestic Product, the
unemployment rate, and retail sales, provide frequent updates on aggregate behavior.
Addressing other questions, such asthe digtribution of outcomes among busnessesin agiven
industry, or between businesses using a specific electronic business process and those that do
not, requiresinformation at the level of the individua business (micro data). Because aggregate
economic gaigticstypicaly are developed from micro data, there is potentid for significant
feedback and improvement from research that identifies or resolves issues at the macro and
micro levels.

Both sze and productivity can be estimated for individud firms or establishments (the
micro leve), and for industries (the macro level). Size a the micro leve is measured directly
from surveys and censuses of businesses. These data collection instruments are just beginning to
include the information needed to identify the electronic economy separately. Size a the macro
level is measured by aggregating data collected in economic censuses and surveys, and by
model- based estimates for concepts such as gross product and gross output. While the current
macro level basdine captures the output of the eectronic economy, it typicaly can not identify
that output separately. Productivity at both the micro and macro levelsis estimated from mode-
based calculations. Developing measures of the productivity of the éectronic economy and
information for ng itsimpact on the productivity of other economic sectors or actors will
require modifying and enhancing those moddls. Egtimating the Sze and productivity of the
€lectronic economy requires enhancing the data available for the basdine macro and micro
gpproaches. Both approaches are discussed in greater detail in the following sections.

B. Example Sze

The sze of the eectronic economy recaives intense scrutiny in the media. In the absence
of officia datidics, private estimates abound, and diverge from each other by asmuch asa
factor of tent. Measures of the size of the eectronic economy meatter for severd reasons. Policy
makers and data users want to gauge the magnitude of the emerging electronic economy. For
this, they require credible estimates of its Sze. Important economic policy questions Ao require
accurate estimates of the size of eectronic commerce and electronic business. For example, the
risng volume of sales over the Internet may affect the administration of state and loca sdes
taxes, and telecommunications, international taxation, and internationa trade policies. However,
while dectronic commerce sdes are dready captured in officia datigtics, they smply can not be
identified separately. Companiesthat sdll online dready report online receipts as part (or al) of
their total receipts, but the satistica system is only beginning to ask companies to report online

receipts separately.

! See Table Alinthe Appendix. It presentsillustrative private estimates of electronic commerce transactionsin the
United States. It also presents the CensusBureau’ sfirst official statistics on electronic commerce salesin the retail
sector in the 4" quarter of 1999 and the 1% quarter of 2000.
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There are severd ways to measure the “sze” of an economy or economic sector. The
possihilities include the number of businesses, the Size of their workforces, as well as the amount
they produce, that is, their “outputs.”? Measuring Size requires information such as estimates of
transactions (both economy-wide and by characteristics such asindustry), types of output (or
product), class of customer, and region. Output itself could be measured in severd ways,
including counts of goods or services sold and the value of receipts or shipments. Data
collection instruments measuring the vaue of transactions would need to include questions on
whether the business engages in various types of transactions (e.g., electronic vs. non-electronic)
and on the vaue of those transactions. Information needs for the micro and macro approaches to
measuring “Size” areillustrated in Table 1. The “Information Needs’ column gives specific
examples of the kinds of information needed to develop micro and macro measures of output.

To see how the size of the eectronic economy might be measured at the business,
industry, and economy wide levels, an example from persona computer (PC) manufacturing is
helpful. Case studies of saverd PC manufacturers show their diverse corporate and distribution
structures (see Dedrick, Kraemer and Tsai 1999, Kraemer, Dedrick, and Y amashiro 1999 and
Dedrick and Kraemer 1999). Dell, Compaqg, and Acer occupy different spacesin the PC vaue
chain. Acer isaverticdly integrated producer that makes many of the componentsit puts into its
PCs (see Dedrick, Kraemer and Tsal 1999). Compaqg is dso relatively integrated verticaly,
epecidly after purchasing component makers Digital Equipment and Tandem Computersin the
late 1990's. Ddl, on the other hand, manufactures only the find PC from parts and components
obtained from suppliers (see Kraemer, Dedrick, and Y amashiro 1999).

The three firms differ markedly in how they digtribute the PCs they manufacture. While
Compag and Acer recently began sdlling over the Internet, both sell primarily through traditiondl
PC marketing channels (e.g., to digtributors, value-added resdllers, retailers, and system
integrators). Ddll, by contrast, ships directly to the find business or household customer,
avoiding the treditiona PC digtribution network. Dell takes orders by phone and viaits Web
gte. Electronic orders enter directly into Ddl’ s integrated vendor- managed inventory,
manufacturing process control, and order fulfillment systems?®

In developing information on the Size of the PC industry, the output of each PC
manufacturer would be summed together. To estimate the size of eectronic commercein the PC
industry, firms would need to be asked to report separately on the portion of their sales that were
mede dectronicaly. Thisinformation is ussful a the micro leve in underganding the link
between the use of eectronic business processes, such as eectronic inventory management and
electronic customer support systems, and business and industry performance. It isuseful at the
meacro leve in providing measures of the vaue of €ectronic commerce transactionsand in
developing measures of the contribution of the e ectronic economy to GDP.

2 Set aside for purposes of this illustrative example are any issues of double-counting outputs or limiting
measurement to “final-outputs, ” and any discussion of issues associated with output being defined differently in
different industries or sectors.

3 This exampleignores any complementary products or services sold by the companies.
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It isimportant to understand how macro measures are developed in officia datigtics.
The vaue of output of specific industries, such as the manufacturing and retail sectors, are
themsdves officid gatistics. Collecting the kinds of additiona information discussed above and
shown in Table 1 can develop pardld estimates of the value of online salesin those sectors.

However, the output of PC and other manufacturers, and the output of other economic
actorsin the value chain, including their online outputs, can not necessarily be added together
directly to develop an estimate of their contribution to Gross Domestic Product (GDP) in the
Nationd Income and Product Accounts. To see this, consider a stylized example of the
traditiona value chain for manufactured products. Manufacturers purchase raw materias,
energy, labor, and other inputs (including services such as eectronic business processes) and
then add vaue by transforming them into manufactured products. Their products could be sold
for use asinputsin further processing elsewhere, or could be destined for ultimate use by
households (consumption), businesses (investment), government, or exported. Adding together
the value of outputs from each step of the manufacturing process would count the same basic
input (for example, raw slicon, a computer component, or an automated inventory service)
severd times over. Moreover, the amount of double counting would vary among manufacturers
in the PC example, because their degrees of vertica integration differ. Standard nationd income
accounting practices address and prevent such potential double- (and multiple-) counting.

Electronic commerce dso dters some underlying assumptions about the components of
components of GDP. In the traditiond vaue chain, manufactured products are routed through
the wholesale and retail sectors before being sold to the ultimate user and entering find demand
in GDP cdculations. Consumption by householdsiis by far the largest component of GDP.
Thus, sdes a retall establishments are a primary input to GDP estimates. However, asthe PC
industry example demondirates, eectronic business and dectronic commerce make it possible for
products to reach their final users without passing through the sandard wholesdle and retall
sectors. Dell and other PC manufacturers supply find demand directly by sdling to PC users at
businesses and households. Because the example of the PC industry is well documented,
datistica agencies have made alowances for it, and nationa income accounting practices again
avoid double counting. The full vaue of Ddll’s sdes directly to find usersisincluded in GDP.
But Acer and Compaqg aso sl through the marketing channd (that is, through digtributors, re-
slers retalers, etc.). Thefull vaue of Acer and Compaq's salesisincluded in GDP, but only
the marketer’s margin. Because €l ectronic commerce and eectronic business processes are
likely to bring smilar changesto other indudtries, statistica agencies must meet the challenge of
continuous monitoring.

10
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Tablel
Macro and Micro Approachesto Measuring Size
Measure Current Gapsand
Question  (Agency) Information Needs M ethodology Status Challenges
Micro Approach
(establishment, enterprise (or firm), or enterprise segment)
Shipments Direct estimates of Economic Gaps:
Sales/Receipts totalsfrom: censuses cover
Value put-in-place all sectors Coverage and specific
Distribution margins | Economic Censuses; questions vary by
Economic industry
By: Annual, quarterly, surveys:
Method of selling and monthly surveys | Coverageand | Challenges:
Outout Class of customer questions vary
P Industry by industry Reporting units differ
Sze among censuses and
(Census) Electronic surveys
commerce
detail for some | Appropriate reporting
annual unit may be plant, firm,
surveys. or something in
between
Measuring output in
services sectors
Macro Approach
(industry, sector, nation)
Sales of goods and A combination of: All sectorsand | Gaps:
services industries
Direct estimation covered Some sectors available
Investment from: only in highly
Detail varies aggregated form due to
Gross Net exports Economic Censuses; | by industry source data limitations.
Product Government Annual, quarterly, Challenges:
G consumption and monthly surveys
i ross ; . .
Sze expenditures and Measuring output in
Output ) .
gross investment And services sectors—e.g.,
banking, the
(BEA) Detail on: Indirect (model- information sector.

- Method of selling
- Class of customer
Industry

Prices

based) estimates
using these, and
other, sources

Measuring nominal
output for services—
price deflators.
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Table 1 adso gives the status of current data collection and lists some of the data gaps and
measurement challenges associated with each measure. In the case of PC manufacturing, there
are rdaively few mgor gaps or measurement challenges. However, mgjor data gaps and
measurement challenges for sectors outside manufacturing increase the difficulty of vauing the
contribution of the dectronic economy. Statistical agencies have found it difficult to vaue the
outputs of many service sector industries. For example, measuring the output of industries such
as banks, wholesd e trade, business consulting services, and hospitds, poses long- standing and
difficult problems (see, for example, Griliches 1992 and Triplett and Bosworth 2000). Y et many
of these indudtries are bdieved to among those most significantly affected by the eectronic
economy. In the case of banks, the range of services (outputs) they provide expanded as banks
increasingly invested in eectronic business infrastructure and adopted eectronic business
practices. Statistica agencies need to improve their measures of the basdine vaue of output for
these poorly measured sectors of the economy before they can provide accurate measures of the
sze of the ectronic economy.

C. Example  Productivity

The dectronic economy’s effect on productivity isamaor economic policy question.
The U.S. economy is currently undergoing a prolonged period of expansion. A notable feature
of this expansion has been alack of any seriousinflationary pressure. Thelack of strong
inflationary pressures has alowed monetary authoritiesto avoid larger interest rate increases.
One reason cited for this happy circumstance isthat productivity improvements due to
information technology and the growth of the e ectronic economy outpaced increases in wages.

What evidence is there to support this concluson? And how much of that support is
specificaly due not just to the use of computers, but to the use of networked computersin
electronic commerce and el ectronic business processes? Not long ago, data users, researchers,
and policymakers struggled to explain the so-called productivity paradox®. A number of
explanations have been offered (for example, Triplett 1999b offers eight). Some of those
explanations point to measurement gaps and to chdlenges facing officid gatistics. For example,
one explanation isthat officid satistics do not capture dl the changes in output, qudity, and cost
savings asociated with investment in information technology and, thus, undergtate its impact
(see, for example, Siegel and Griliches 1992 and Diewert and Fox 1999). Other explanations,
however, suggest the paradox stems from lags in technologicd diffusion, not from problems with
the economic measurement system. For example, information technology could be compared to
other important innovations in the economy, such as dectrification (see David 1990 and
Greenwood and Y oruglu 1997). The earlier innovations had considerable lags between
investments and eventud productivity increases.

Recent economic research suggests that investment in computer hardware may have
played an important role in U.S. economic growth in the 1990s. Examplesinclude Greenan and

* Thereferenceisto astatement by Solow (1987) that “you can see the computer age everywhere but in the
productivity statistics.” Seealso Berndt and Morrison (1995). Brynolfsson and Y ang (1996) and Triplett 1999b
review the literature examining the link between information technology investments and productivity.
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Mairesse (1996), Brynjolfsson and Hitt (1995 and 1996), and Dunne, Foster, Haltiwanger and
Troske (1999), Blinder (2000), Jorgenson and Stiroh (2000), and Oliner and Sichel (2000).
Oliner and Sichel (2000) note that e ectronic commerce and dectronic business could be
responsible for asmall part of that growth.

What additiond information is required? Measuring productivity using either the micro
or macro level gpproaches requires information on what businesses produce, and on the inputs—
capita, |abor, materids, energy, purchased services—bus nesses use to make products and
provide services. Abdiracting considerably from the complex set of estimations and
computations underlying officia productivity caculations (see BLS 1997), productivity is
caculated by dividing red output quantities by red input quantities’. Labor productivity is
caculated by comparing output to labor inputs, and is generdly expressed as output per hour.
However, many factors besides |abor affect the growth of output. Multi-factor productivity
measures address the joint effects of al these factors. Multi-factor productivity estimates
compare an index of outputsto anindex of inputs. That is, an index of outputs (deflated by an
output price index) is divided by weighted vaues of a set of inputs (deflated by the appropriate
input price indexes). Outputs are usualy measured by vaues of shipments or receipts. Inputs
include the cogts of labor (wages and non-wage payments and benefits), as for labor productivity,
and aso include the costs of factors such as capitd (including computers and software), energy,
purchased services, and materials.

Aswas true for measures of the sze of the eectronic economy, the statisticad system
faces data gaps and measurement challenges in providing the information needed to improve
basdline measures of productivity and to identify the specific effects of the eectronic economy.
Table 2 shows these information needs, data gaps, and measurement chalenges at both the micro
and macro level. For some sectors such as manufacturing, there are relatively few data gaps or
measurement challenges in basdline labor productivity measures. But further detailed
information on inputs is needed to cdculate macro leve multi-factor productivity for al sectors.
To identify the effects of the eectronic economy, additiona information on the use of eectronic
commerce and eectronic business processes would be required for al sectors.

The example of the PC manufacturers helps make clear how the information needs differ
for anadyses using the macro and micro approaches. For analyses using the macro approach,
statistical agencies have severd options about the way they collect information on inputs and
outputs from businesses like the PC manufacturers. They do not need to collect both pieces of
information from the same business, or to collect the information in such away that data users
can dways link the inputs and outputs of the same business. Maintaining the linkage between
each business inputs and outputsis not required because andysts use each piece of information
Separately to construct aggregate statistics on, for example, industry output and industry inpt.
Anaysts use these aggregated data to estimate productivity characteristics of the industry,
region, or nation.

® Developing appropriate price indexes to cal cul ate these real input and output indexes also requires addressing
many data gaps and measurement challenges. However, these important components of the information needs for
productivity statistics are not addressed in this paper because data for price statistics are not collected in Census
Bureau statistical programs.
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However, andysts may not want to rely solely on aggregate data. Congtructing aggregate
datistics on industry output and input implicitly assumesthereisa“typicd” firm and that its
behavior is described accurately by satistica averages. But as noted earlier, Acer, Compag, and
Del differ condderably in anumber of important dimensons. This heterogeneity isreflected in
their spending on specific kinds of purchased materids, their use of outsourcing, domestic vs.
foreign production, capita stocks, organizationa structure and the types of workers they employ.
What we want to understand is how invesmentsin dectronic business infrastructure and the
adoption of eectronic business practice impact productivity independently of other dimengons
of establishment and firm heterogenaity that may be changing at the sametime. For this
purpose, many of the most interesting potentid impacts on productivity are likely to be found at
the establishment or firmlevd.

Andyzing aggregated data for the PC industry will not improve our understanding of
how the characteristics of any of the firms, or their use of dectronic commerce and eectronic
business processes, affects ther productivity in producing PCs What is needed are micro data
dudiesthat rely on the joint availability of information about inputs and outputs for each
economic unit. Detailed econometric anayses using establishment and firm level micro data
have contributed subgtantialy to enhancing our understanding of basic stylized facts about
businesses. For example, Caves 1998 reviews the new insights about turnover, productivity, and
efficiency gained from research using micro data about businesses. Studies such as those done at
the Census Bureau' s Center for Economic Studies (e.g., Foster, Haltiwanger, and Krizan 1998,
for productivity) ® are an excdlent way to leverage data collected by statistica agenciesto
address these types of questions.

Productivity andyses using the micro approach require that the input and output data
used to construct productivity measures gpply to the same productive unit. Thus, to the extent
feasble within respondent burden and resource congraints, Satistical agencies should collect
both items from the same respondents. For most businesses, this may not be an issue sncethey
are small, produce few products or services, and have only one physicd location. The Stuation
is more complicated for large companies that produce multiple products and have multiple
locations. For these large firms, a least for some industries such as manufacturing, data
collected at the establishment level may be more appropriate for productivity andyses sncethe
edtablishment is the productive unit. Also, establishment data provide the richer industry and
geographic detail needed by other data users (for example, BEA needs such detail to congtruct its
input-output tables (see, Lawson 1997)).

® The Center for Economic Studies (CES) is aresearch unit of the Office of the Chief Economist, U.S. Bureau of the
Census, established to encourage and support the analytic needs of data users, researchers, and policy makers
throughout government, academia, and business. At CES, approved researchers can access confidential Census
datain a secure environment.
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Table2
Macro and Micro Approachesto Measuring Productivity
Measure Information Current Gapsand
Question (Agency) Needs M ethodology Status Challenges
Micro Approach
(establishment, enterprise (firm), or enterprise segment)
Output —asin M odel-based Several studies | Gaps:
Tablel estimates of labor completed for
and multi-factor manufacturing. | Limited information
Inputs: productivity (MFP) (e.g., detail on nonlabor
at the businesslevel | New studies inputs) in sectors
Productivity Labor (e.g. payroll, | using: for selected outside manufacturing.
hours) other sectors
(Census - Economic censuses | just started, None on use of e-
Impact Center for Other inputs (e.g. subject to data | business processes.
E ; capital services, Annual, quarterly, gaps and
conomic . )
. materials, energy) and monthly surveys | measurement Challenges:
Studies)
challenges.
E-commerce, e Capturing changes to
business processes the structure of firms,
such as vertical
integration and
contracting-out.
Macro Approach
(industry, sector, nation)
Output —asin M odel-based Labor Gaps:
Tablel estimates of labor productivity
and multi-factor estimated for Lack of detailed
Inputs: productivity (MFP) | all sectors information on inputs to
at the industry and calculate MFP for
Productivity Labor (e.g. payroll, | national level using: | M I_:P not mdustneso_ut&de
Impact hours) _ esti mated for manufacturing
BLY Economic censuses | services

Other inputs (e.g.
capital services,
materials, energy)

E-commerce, e-
business processes

Annual, quarterly,
and monthly surveys

Other non-Census
data

Challenges:

M easures of inputs,
outputs, prices
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The additiona information needed to address the e ectronic economy’ s effects on
productivity varies among industries because the basdine satistical programs that cover them
differ. For some indugtries, such as manufacturing, the Census Bureau and other statistical
agencies are dready collecting many of the basdline items needed to compute establishment-,
firm:, or industry-level productivity measures. The primary data gap is associated with the
electronic economy. In these indudtries, adding information on electronic commerce, eectronic
business practices and dectronic businessinfrastructure at the establishment or firm level would
alow researchersto satisticaly test for the effect of the eectronic economy on productivity
usng either the micro or the macro approach.

In many other industries and sectors, however, basdine productivity measures at the
micro and macro levels face Sgnificant data gaps. Estimating the effect of the eectronic
economy for these industries will require improving the basdline as well as adding information
about el ectronic commerce, eectronic business process, and the eectronic business
infrastructure. There are severa kinds of basdline datagaps. In some of these indudtries, it is
possible to obtain industry-level estimates of inputs and outputs. However, differencesin the
concepts of respondent units, or other differencesin the source data, may prevent computation of
meaningful industry productivity measures. In other industries, some deta are available at the
indugtry leve, but not enough to creste comprehensive benchmarks. Findly, the difficult
conceptud or measurement issues facing some industries cause the lack of data. Unfortunately,
the latter problem is faced by many industries, such asfinancid services, where many believe the
impact of the electronic economy has been, and will continue to be, large.

D. Other Questions

The analyses in the preceding section, and the entries in Tables 1 and 2, are limited to
questions of size and productivity. However, many other potentid impacts of the eectronic
economy are of interest. The example of productivity was chosen for illustrative purposes for
two reasons. Productivity isitself an important policy question. Productivity measures dso
share information demands with other important policy questions, such as economic growth
(output is a key component) and prices.

Similar exercises could be done for other questions about the e ectronic economy, such as
its effects on wages or outsourcing. Asthe example of PC manufacturing suggests, the impact of
electronic business on companies supply chains, including their own degree of vertica
integration and use of outsourcing, is of greet interest. Internal business processes may become
electronic ones, or may shift to externa eectronic ones. Electronic market places may replace
existing supply markets or creste new ones. The three companies have significantly different
supply chains. Attempting to describe asingle chain and attribute it to the “typica” firm would
result in the same problems noted above in the discusson of measuring inputs and outputs. The
improvements to data collection efforts suggested in the following section gpply to many of these
important questions, not just to size and productivity.
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V. The Electronic Economy in Statistics

The examplesin the preceding section illugtrate some of the mgjor kinds of information
needed to develop one basic statistic about the e ectronic economy (Size), and to begin assessing
one of its effects on the entire economy (productivity). This section discussesthe primary data
gaps Satistica agencies mugt fill, and the measurement chalenges that are most important for
them to address, to begin painting a Satistical picture of the entire eectronic economy and its
effects. Astherange of questions discussed in Section 111 implies, these Satistical requirements
are broad.

There are two rdlated, but distinct, satistica requirements: filling key gapsin the
datigtical basdline, and collecting the additiond information needed to measure the eectronic
economy and modd its effects. The first subsection gives a brief overview of both requirements.
The remaining subsections discuss separately the enhancements and improvements needed for
the three components of the e ectronic economy (electronic commerce transaction, electronic
business processes, eectronic business infrastructure). For each component, there are three
groups of improvements. Some are straightforward changes to current data collection programs.
Others involve more substantia change, or initiating new measurement programs. The third
group conggts of longer-term improvements that require an initid round of research to identify
proposas for specific improvements.

Deve oping the recommended improvementsin thissection isafirst sep. The
discussonsin the remainder of this section focus on the data collection programs of one
datistica agency, the Census Bureau. Guiding decisions about when to enhance current
programs, and which ones, and when to initiate new measurement programs, will aso require
expertise in issues relating to the eectronic economy, in current collection and measurement
programs, and in the primary measurement challenges facing new and current programs.
Gathering this expertise will require cooperation among Satistical agenciesaswell as
discussions with data users and with potential economic census and survey respondents.

A. Overview

Providing the gatistical information needed to measure the eectronic economy and
assessits effects will require Satistical agencies to focus on gaps and challenges. However,
those gaps and chalenges vary across economic sectors, among specific data items, and across
datisticd agencies. Thisvariaion reflects the historical development of economic gatistics.

1. Overview of Basaline Satistics

The basdine improvements that are relevant for the e ectronic economy vary among
industries and across current data collection programs. An overview of current economic data
collection programsis provided in Table 3. 1t links key economic concepts with the information
needed to address them, and with important gaps and challenges satigtical agenciesfacein

17
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providing that information. The firgt column shows the primary economic concepts (such as
inputs and outputs) and the Statistica agency responsible for providing the underlying data. The
second column gives examples of the kinds of measures that are needed (such as materias used
and hours worked, for inputs). The third column notes the mgor gaps in current data collectiors,
and mgor chdlengesin economic measurement for these measures.

Little change is needed in the basdine Satigtica collections that provide basic gatigtics
on business demographics, such as the number of businesses, their location, their economic
activities, and births and degths. These gtatistics can be provided for most sectors, as the first
row of Table 3 suggests. Similarly, information on shipments and receipts generdly is collected
for dl industries and sectors.

Some of the needed improvements to basdline data collections require relaively minor
changes to current programs, and are potential short-term improvements. For example, detailed
information on shipments and receipts, such as class of customer and method of sdling, are
collected for selected indugtriesin censuses and surveys. Depending on the range of differences
among businesses in the categories they use to group customers and sales methods, collecting
this detall for additiona industries may be rdaivey sraightforward.

Other improvements present greater challenges. For example, rows two through five
show that increased detail on inputs and outputs is needed in basdline collections for sectors
outside of manufacturing. The additiond detall is needed to alow assessmernts of whether, for
example, firms conducting e ectronic commerce transactions or using eectronic business
processes use different mixes of capita, labor, and materids (or different mixes within each
input). Collecting additiond detall on inputs might be ardatively sraightforward extension of
concepts that are well developed for the manufacturing sector. However, while data on inputs
and outputs generdly are collected for the same conceptud unit (typicaly the establishment) in
manufacturing, the reporting units for surveys of inputs and outputs often differ in other sectors.
Research on the conceptualy and operationaly appropriate statistical unit will be needed.
Similarly, measuring output itself is difficult in any industry or sector. The economic
measurement community and the satistica system have greater experience measuring output in
the manufacturing sector. While substantid progress is being made, developing good basdine
measures of inputs and outputs in non-manufacturing sectors presents major challenges for
datistica agencies (see, for example, Triplett and Bosworth 2000).
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Table3

Baseline Statistics: Conceptsto Data
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Concept?
(Primary Current Status, Data Gapsand
Agency) I nformation Needed Measurement Challenges
@ 2 3
Number of Frms
Number of Establishments
: Egtablishment Business
Busness Activity (industry, kind of Information for these items for most sectorsis
Demographics : ’ available from the Census Bureau’' s business
business) :
(Census) register.
Establishment Location
Egtablishment/Frm Births
Egablishment/Firm Degths
. Census and survey coverage for these itemsis
Vaisble Materids Used fairly complete in manufacturing.
Inputs Energy Used
; . For other sectors, coverage typically less complete.
luding lab
(eé;: nglabor)  progucer Services Used Inputs and outputs are collected in separate surveys
(Census) Other Inouts in these sectors, so reporting units for input data
P often differ from those for output data.
Invesment Enterprise segment-level survey covers all sectors.
Capital Inputs nvestm Industry and asset type information available, but
Gross Vaue of Assats not for establishments outside of manufacturing.
(Censusand Manufacturing has some establishment level data.
BEA) No vintage or service flow information available.
Tangible wealth estimates available for all sectors.
L abor Inputs March 12" (full and part-time) employment
(BLSand Number of Workers available for the universe of establishments from
Census) census, survey, and administrative sources. No
annud full-time equivaent estimates collected.
Hours Worked Survey data available for some sectors and some

Worker Occupation, Skills
(Human Capitd)

(continued on next page)

types of workers.

BLS survey data available. Micro data can not be

linked to Census micro data on other inputs and

outputs. Occupational classification systems need

updating.
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Concept?
(Primary Current Status, Data Gapsand
Agency) I nformation Needed Measurement Challenges
@ @ ©)
(continued from preceding page)
Annud Payroll available for all establishments
Payroll, Wages, other from census, survey and administrative sources.
compensation Wages available for some sectors and types of
workers.
BL S survey data on wages and non-wage
compensation available. Micro data can not be
linked to Census micro data on other inputs and
outputs.
Prod Pri Data available from BLS Producer and Consumer
Prices ucer Frices price programs. Quality adjustments are important
— : and not yet applied in dl cases. Industry level
(BLS) Consumer Prices deflators are not well suited for micro data
analyses.
Shipments or Receipts By: Shipments and receipts data are available at the
establishment, enterprise, and/or enterprise
Vdue segment level from census and survey sources.
Physica Quantities Revenue information is available for single unit
. enterprises from administrative sources.
Method of Sdlling o NISTEive ol
Class of Customer . : "
Output ] Detailed data on products, physical quantities, and
C Detailed Products or class of customer are available for selected
(Census) Services industries from the economic census. Recent
Census surveys are beginning to ask about method
of sling.
Although progress is being made, defining and
measuring outputs in many non-goods producing
industries remains difficult.
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2. Overview of Information Needed about the Electronic Economy

New information specific to the eectronic economy — on eectronic transactions,
electronic business processes, and the dectronic businessinfrastructure — is needed for dl
industries and sectors. An overview of information needs for measuring the eectronic economy
isgiven in Table 4 usng the same format as Table 3.

In many cases, reatively minor changes to data collection programs are aready
providing initia information on eectronic commerce transactions. For example, collecting
information on the dollar value of abusiness' dectronic commerce transactions, or their share of
the vaue of its shipments or receipts, are Sraightforward extensions of current programs that
callect information onthe value of total shipments or receipts. Many such changes are dready
underway.

Some potentia short-term improvements are minor changes to current data collection
programs that would provide additional detail on eectronic commerce transactions. Others
would be new initiatives that provide basc information on €ectronic business processes.

Fundamental research on business processes is a pre-requisite to identifying specific
proposas to collect information about the use of eectronic business processes. Although using
€electronic business processes is widely thought to drive the effects of the eectronic economy,
datidica agencies have little experience collecting information on business processes. When
Scrooge, Inc., replaced Bob Cratchit’ s ballpoint pen with a desktop PC in the 1980s, and
networked that PC to their mainframesin the early 1990s, such changes in a specific business
process (accounting) went unobserved by the statistical system. So, too, did Scrooge' s recent
shift to automated inventory replenishment for its balpoint pens, paper clips, and other office
supplies. Recent attempts to develop listings of business processes revealed alack of standard
groupings, or classfications, to use in developing economic survey and census questionnaires.

Before satistical agencies can collect information on eectronic business processes, they
must undertake severa specific research endeavors about business processesin general.
Research is needed to ascertain the relevant range of business processes that have economic
implications. Thisisafirg step towards developing standard categories of business processes.
Subsequent research, smilar to the research atistical agencies conducted to develop thelr
current industry and product classfication systems, will lead to specific lists of business
processes to be added to existing measurement programs. Once those lists are identified,
information can be collected on the uses of specific processes, and which processes are
electronic business processes.

Research d 0 is needed to identify additiond information needed to measure the
electronic busnessinfrastructure. For example, research might develop measures of the vaue of
annud capital consumption related to the dectronic business infrastructure, or the vaue of
annud investment in human capita associated with the same infragtructure. The remainder of
this section reviews proposed improvements in greater detall.

21



Draft

June 2000

Page

Table4

Electronic Economy: Conceptsto Data

22

Concept®
(Primary Current Status, Data Gapsand
Agency) I nfor mation Needed M easur ement Challenges
@ 2 3
Saes by product or service
) VP Recent surveys have begun to collect tota

Electronic Purchases by commodity or e-commerce. E-commerce sales by broad

commerce sarvice product classes will be available for some

(Census) .

Electronic commerce sectors.

demographics

Online sales, customer

sarvice, efc. Manufacturing establishments will be surveyed
on their use of several e-business processes.

Electronic Automated inventory control Currently, no plans to extend this to other

; sectors.

Er%w Information Technology (IT)

(Census) In production pr Determining the appropriate reporting unit and
Purchases of Electronic whom to contact for different e-business
business services processes may be chalenging.

Computer Invesiment Some establishment and enterprise segment

Other IT Invesment information available for computer and
software investments.

Stocks of IT equipment

Electronic - : Recent enterprise segment level surveys break

Busness Depreaiation of IT equipment ?nvestment spending out by asset types

Infrastructure Vintage of 1T equipment including computers.

(Censusand

BLS) Software Purchases No data available for stocks, vintage or
IT Research & Development depreciation.

(R&D)
Qudity-adjusted deflators not yet available for
Software R& D

all components of IT investments.
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B. Improving Data on Electronic Commerce Transactions

Mesasuring electronic commerce transactions is a new undertaking for the statistical
system. It requiresinformation on the values of sales or shipments, or on purchases, made
through dectronic commerce. It also requires information about the demographic characteristics
of businesses conducting electronic commerce, such asther gze, location, and digtribution
among indudtries. Information about electronic commerce transactions and the businesses
undertaking them is more vauable if it can be compared with pardld information about sandard
transactions and businesses. Thisinformation can be estimated by adding questions about
whether businesses conduct transactions through el ectronic commerce, the vaue of the
transactions, and the specific technologies used, to existing surveys and censuses of businesses.
Current efforts at the Census Bureau to estimate the el ectronic commerce share of salesand
purchases in the economy are discussed in the firgt subsection below. Mogt of these efforts are
new, and will gpply to data collected in 2000.

Steps the Census Bureau could take to continue to improve measurement in thisareain
both the near and longer terms are outlined in the second and third subsections below. (Of
course, some important data items, such as measures of the prices of goods and servicesin
electronic commerce transactions, are outside the Census Bureau' s scope.) By filling data gaps,
and refining and expanding its measurement efforts, the Census Bureau will be aole to give data
users a much better understanding of important characteristics of dectronic commerce. Those
characteristics include the amount transacted between businesses, and between businesses and
consumers, fegtures of the businessesinvolved (eg., Size, industry, and region); and how
electronic commerce transactions affect the vaue chain.

1 Improving Data on Electronic Commerce: Current Efforts

Monthly Retall Trade Survey: asks a sample of retallersto give dollar volume of sdesonline,
and online sales as percent of total sales. Fourth quarter 1999 and first quarter 2000
esimates are available.

1999 Annua Survey of Manufactures Supplement: asks sample of manufacturing
establishments to give percent of shipments and purchases (of materials and goods)
conducted online. Formsfor survey year 1999 will be mailed in the summer of 2000.

1999 Annual Retail Trade Survey: asks about eectronic commerce sales for 1999 and 1998,
and whether they make purchases online. Additiond information will be collected for non
store retailers, computer and office supply stores, including total €l ectronic commerce sales
by class of customer, to non-U.S. customers, and total sales and electronic commerce saes
for 11 selected product categories.

1999 Annua Accommodations and Food Services Survey: asks about electronic commerce
sales for 1998 and 1999.
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1999 Annual Wholesde Trade Survey: eectronic commerce sales for 1999 and 1998, and
whether they make purchases online.

1999 Services Annua Survey: eectronic commerce salesfor 1999 and 1998, and product
data for selected industries.

2. Improving Data on Electronic Commerce Transactions. Potential Short Term
I mprovements

Severd steps that the Census Bureau could undertake in the near term to improve
information about &ectronic commerce transactions build on its current efforts:

Evauate the costs and benefits of changing surveysto collect saes data by both method of
sling (eg., online vs. traditiona channels) and class of customer (e.g., consumers, firms).

Consider adding questions on electronic commerce to the 2002 Economic Censuses.

3. Improving Data on Electronic Commerce Transactions. Strategy for Potential Long

Term Improvements

In the longer term, the Census Bureau has more options for improving the information it
collects on dectronic commerce transactions. Some of those options involve continuing to fill
data gaps by collecting additional detail about e ectronic commerce transactions. Other options
would refine related aspects of statistical methodology.

Optionsto fill datagapsinclude:

°  Fill basdine data gaps by adding separate questions on purchases of materids, supplies,
and investment goods to retail, wholesdle, and services surveys.

°  Fill dectronic economy data gaps by adding separate questions on e ectronic commerce
transactions of materids, supplies, and investment goods to retail, wholesde, and
SErVices surveys.

°  Work with other gtatistica agencies to foster the development of gppropriate ancillary
data items such as price deflators.

°  Callect information on government purchases conducted through eectronic commerce
transactions

Refinements to datistica methodology include:
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°  Explore dternative ways of collecting the necessary information (e.g., web-based data
harvesting).

¢ Continue to conduct research on the conceptualy appropriate reporting unit (e.g.,
establishment or firm), and whether that varies by sector (e.g., Trimble 1999).

¢ Conduct research on gppropriate respondents within unit (e.g., whether typica

respondents in accounting and payroll departments can answer questions about e ectronic
business processes).

C. Improving Data on Electronic Business Processes that are not Transactions

Many observers expect the mgor changes to come from the eectronic economy to result
from new electronic busi ness processes rather than from eectronic commerce done. For
example, improvements in informeation technology have alowed many firms to achieve cost
savings through better supply-chain and inventory management, process control, and customer
support. Improved measurement of eectronic business processes will alow data users,
researchers, and policy-makersto identify those regions, sectors, industries, and types of firms
that participate in this aspect of the eectronic economy. These measures will dso permit data
users and researchers to quantify the importance of eectronic business processes for productivity
and economic growth. These measures can aso be related to measures of eectronic commerce
and other important economic dtatistics to examine the impact of the eectronic economy on the
broader economy. Collecting information on business processesis ardatively new activity for
datistical agencies, particularly outside the manufacturing sector, as the second panel of Table 2
shows, and presents measurement challenges (e.g., Fein et al. 2000). In some cases, new surveys
would be required. Measuring these business services, whether eectronic or not, aso presents
chdlenges to economic measurement (e.g., Triplett and Bosworth 2000).

1. Improving Data on Electronic Business Processes that are not Transactions: Current
Efforts

The 1999 Annud Survey of Manufacturers (ASM) Supplement will contain severd questions
about eectronic business processes. The answers can be linked to the information reported
by the same respondents on regular ASM survey forms, such as the vaue of shipments,
employment, product class shipments, and other information of establishments reporting the
presence and the absence of these processes.

2. Improving Data on Electronic Business Processes that are not Transactions: Potential
Short Term I mprovements

Extend example of ASM dectronic business process supplement to other sectors.
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3.

Incorporate selected e ectronic business process questions in planning for the 2002 Economic
Census.

Conduct anew Supply Chain survey that would examine evolving relationships among
suppliers, customers, and distributors, including dectronic markets places and ectronic
intermediaries.

Collect information on government use of e ectronic business processes.

Improving Data on Electronic Business Processes that are not Transactions: Potential

Longer Term Improvements

D.

Consider developing abasic listing of e ectronic business processes (perhaps as part of a
larger initiative to list other important business practices). Such alisting would facilitete data
collection, processing, and reporting for business processes.

Determine the most gppropriate reporting units for eectronic business processes. A new
survey of Corporate Information Officers may be an effective way to collect thistype of data

Re-vist questions periodicdly to determine their rdlevance to the current sate of the
€conomy.

Improving Data on the Electronic Business Infrastructure

Investments in eectronic business infragtructure facilitate dectronic commerce and

electronic business practices. Measures of this investment, its rate of depreciation, and the
resulting cumulated stock of infrastructure, will permit Satistical agencies, data users, and
researchers to quantify its importance to productivity and economic growth (e.g., through input-
output tables). Detail about the specific technologies used — EDI, Internet, Extranet, etc. — may
a0 bedesred. These estimates would pardld estimates that use newly developed measures of
information technology capital and its components to estimate their separate contributions to red
output and productivity (see, for example, Jorgenson and Stiroh 2000 and Oliner and Sichel
2000).

1.

Improving Data on the Electronic Business Infrastructure: Current Efforts

Assess whether current questions about investment expenditures on computers and software
on the ASM and the Business Expenditures Survey (BES) can be used to develop measures
of investiment in eectronic business infragtructure.
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2. Improving Data on the Electronic Business Infrastructure: Potential Short Term
I mprovements

Consder refining and expanding inquiries about investments in informetion technology

beyond current computer and software questions on the ASM and the BES. It may be
productive to add questions to the Annual Capita Expenditure Survey. Response quality
studies should be conducted to eva uate possible approaches to collecting electronic business
infragtructure investment information. These studies should consider questions on the
depreciation or obsolescence of the infragtructure as well.

3. Improving Data on the Electronic Business Infrastructure: Potential Longer Term
I mprovements

Consider congructing a basic classfication system for the eectronic busnessinfrasiructure
(for example, hardware, software, and e-business human capital). Thiswork could be part of
alarger initiative to classfy other types of capitd. The system would facilitate data

collection, processing, and reporting for business infrastructure much as NAICS does for
industry level data

Re-vist questions periodicaly to determine their rlevance to the current state of the
economy.

Determine the most appropriate reporting unit for information on the eectronic business

infrastructure. A new survey of Corporate Information Officers may be an effective way to
collect thistype of data.

E. Improving Data to Assess the Impacts of the Electronic Economy

The eectronic economy is expected to affect many important measures of economic
performance. For example, investments in eectronic business infrastructure and improved
business practices (dectronic business) are widdy thought to be the driving force behind the
current period of sustained U.S. economic growth with low inflation, low unemployment, and
risng productivity. Data users, researchers, and policymakers are therefore interested in
estimating the eectronic economy’ s contribution to performance measures such as aggregate
production and economic growth. Because any benefits of the eectronic economy may not be
spread evenly throughout the economy, there aso isinterest in ng whether such impacts
vary across firms, industries, regions, or sectors.

Despite the pertinence of such questions, the federd statistical system currently provides
reaively little information to begin answering them. Deveoping the necessary Satistical
infrastructure requires both improved baseline measures of some aspects of the entire economy,
and new information about the eectronic economy. As the examples of PC manufacturers
suggedts, the effects of the dectronic economy are likely to differ anong businesses within an
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industry, aswell as across industries, sectors, and regions. Statistical agencies need to provide
data with sufficient detail to estimate these differentia impacts by firm size, region, and indudtry.

1 Improving Data to Assess the Impacts: Current Efforts

The Census Bureau currently collects data that is used to construct basdline measures of the
performance of the economy againgt which the impacts of the eectronic economy can be
assessed. These data are collected in the Bureau' s Economic Census and survey programs.

They include basic data on the goods and services businesses use, and on what they produce, that
are needed to estimate measures such as GDP and productivity’. (Of course, data collected by
other agencies dso are critical components of most of these measures of economic performance.)

Many of the improvements dready underway for these programs will enhance their
usefulness in assessing the effects of the eectronic economy.

Births of new businesses are now identified and included in the Census Bureau' s business
register more quickly. A new process reduced the time to nine months.

The Census Bureau is beginning to collect some information about the electronic economy.
It a0 is conducting research on fundamenta changes in business models and their
implications for current data collection programs, as described in the preceding sections.

2. Improving Data to Assess the Impacts: Potential Short Term Improvements

Congder improvements to the 2002 Economic Census. These improvements should increase
the basic information the Census Bureau collects on core components of GDP and
productivity estimates. That information includes the goods and services businesses use, and
what they produce. The improvements should focus on sectors where measurement is
currently weak (either because relatively little information is collected, or because of the
presence of measurement chalenges) and the ectronic economy is thought to have alarge
impact such as services, finance, insurance, and red estate; and retail and wholesale trade.

A specific example dready underway is.

° A new classfication system, the North American Product Classfication System
(NAPCYS) isbeing developed. NAPCS initidly is developing classfications for products
sold by service industries in four sdlected service sectors (information; finance and
insurance; professond, scientific, and technical services, and adminigtrative and support,
waste management and remediation) in the North American Industry Classification
System (NAICS). NAPCS, aswas NAICS itsdf, is being developed jointly with the

" These dataare used in productivity calculations at several levels of aggregation (e.g., establishment, firm,
industry, sector and economy wide).

28
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Bureau of Economic Andysis, the Bureau of Labor Statistics, and the Setistical agencies
of our North American trading partners.

Condgder improvements to on-going Census Bureau surveys. As with improvements to the
2002 Economic Census, these improvements should focus on improving the basdine data
available for economic performance measures in sectors where measurement is currently
weak and the dectronic economy is thought to have alarge impact.

Efforts are underway to improve the Census Bureau’ s sampling frame for business surveys
(known as the Standard Statistical Establishment List). These efforts should be expanded to
study the structure of relationships among the various business units making up the firm, and
whether that structure changes over time. That structure can be linked to information
collected in economic surveys and censuses about the use of eectronic commerce and
€lectronic business processes in the establishments and firms.

3. Improving Data to Assess the Impacts: Potential Longer Term Improvements

Over the longer term, the information available for modding and evauating the impact of
the electronic economy can continue to be improved in further work in severa key directions

Continue to work on difficult methodological and measurement issues surrounding basdine
productivity messurement in the non-goods producing sectors.  Selected examples include:

¢ Information on outputs could be improved by developing product definitions and
classfications in these sectors, and implementing them in data collections. The product
classification project described above (potentia short-term improvements) isa pilot
project for four selected service sectors. The second phase of that project would extend
the product classification system to the products of al goods and services sectors.

°  Asimproved product definitions for outputs are developed, corresponding price indexes
will be needed to develop measures of red output. Statistical agencies would aso have
to cooperate to develop the appropriate quaity adjusted price indices for these products.

°  Increase the information collected on inputs in sectors outside manufacturing. The
increased information will alow measures of tota factor productivity to be caculated for
these indudtries.

Develop the information needed to assess the impact of the eectronic economy on the labor
force. Basic questionsinclude the effects on employment and earnings. Information needed
would include wages, kills, and occupations of workers participating in the eectronic
economy.

°  Information on these measures from the employer perspective might involve new or
improved surveys of establishments and firms conducted by the Bureau of Labor
Statistics or the Census Bureau. Information on these measures from the worker
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perspective might involve new or improved surveys of households and individuas,
conducted by the Census Bureau.

°  Updated, consgstent, and informative occupation dassfications are crucid to developing
good answers to these questions.  The e ectronic economy may be defined by the skills of
itsworkers, aswell as by its capita stock and materid inputs. Developing an
occupationd classfication system is another effort that requires cooperation across
datisticd agencies.

°  Link information about employers and employees. Currently there are multiple efforts
underway to congtruct data sets that link information about employers and employees.
Employer—employee data sets linked to measures of éectronic commerce, eectronic
business practices, and eectronic business infrastructure would be a powerful tool to help
data users, researchers, and policymakers understand the impact of the electronic
economy on the workplace.

VI. Conclusions

The recent growth of consumer retailing over the Internet draws attention to the
electronic economy. But evaluating assertions that the ectronic economy, defined by the use of
the Internet and other computer networks, drives change in the overal economy requires solid
datigticad information. Improving basdline measures of the economy and developing measures
gpecific to the dectronic economy will provide the required information. All these new and
improved measures will so subgtantialy enhance our ability to evauate the performance of the
entire economy.

There are three groups of improvements. Some are straightforward changes to current
data collection programs. Others involve more substantia change, or initiating new
measurement programs. The third group congsts of longer-term improvements that require an
initid round of research to identify proposals for specific improvements.

The basdine improvements that are relevant for the dectronic economy vary among
industries and across current data collection programs. For example, assessing the full impact of
the eectronic economy on productivity would require increasing the amount of detail on inputs
and outputs thet is collected in sectors outsde of manufacturing. Some of these improvements to
basdline data collections require relatively minor changesto current programs, and are potentia
short-term improvements. Other improvements, however, would require substantial resource
commitments. Decisions about pursuing any such improvements could come only after careful
congderations of those cogts.

New information specific to the dectronic economy — on eectronic transactions,
electronic business processes, and the eectronic business infrastructure — is needed for dl
industries and sectors. In many cases, relatively minor changes to data collection programs
would provide initia information on eectronic commerce transactions. Many of these minor
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changes are already underway. Some potentia short-term improvements are minor changesto
existing data collection programs that would provide additiona detail on eectronic commerce
transactions. Others would be new initiatives that provide basic information on electronic
business processes.

A s=ries of longer-term improvements would continue to improve basdline measures of
the entire economy, and would alow better assessments of the impact of the electronic economy.
Making these improvements often requires addressing long- standing measurement chalenges by
conducting research to identify specific proposas for the basdine and for the dectronic
economy. Basdline research projects might, for example, devel op better measures of output in
specific indudtries in the services sector, or begin classifying business processes. Research
projects on information about the ectronic economy might develop measures of the vaue of
annua capita consumption related to the eectronic busnessinfrastructure, or the value of
annud investment in human capital associated with the same infrastructure.

The suggestionsin this paper are afirgt sep in the planning process. Measuring the
€lectronic economy touches on amost every aspect of the economy. No single statistical agency
has the resources and technical expertise to independently resolve al the measurement issues and
fill dl the information gaps associated with measuring the eectronic economy. Cooperation
across datigtica agenciesisrequired. We invite our colleagues a the Census Bureau and at
other statistical agencies, as well as data users and data providers, to provide feedback,
corrections, and suggestions to improve this measurement proposa. Please direct your
comments and suggestions to the authors, at the e-mail addresses on thetitle page.
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1998 1999 2000 2002 2003
Business - to - Business
Forecasters' early 1998 300
Forrester Research® mid 1999 43 109 251 843 1,300
IDC? mid 1999 17 A 67 214 na
eStats’ mid 1999 12 23 52 131 na
Zona® mid 1999 24 52 93 na na
Y ankee Group® mid 1999 4 0 171 na na
Business - to - Consumer
Forecasters' early 1998 7
mid1999 7to15 4010 80

Internet retailers’ Late 1999 o
Jupiter® Late 1999 15
Addendum: U.S. Retail Sales’ 2729 2972

4" Quarter ® 821

4" Quarter electronic commerce® 5.2

1% Quarter 8 748

1% Quarter electronic commerce® 5.3

“Source: The Emerging Digital Economy |1, U. S. Department of Commerce, June 1999, p. 5.

2 Report for the MITI (Japan), p. 41, March 1999, cited in OECD (1999a).

3 eMarketer, cited in Cross 1999.
4 Kaufman 1999.
> November and December 1999, only.

® Evans 1999. AHoliday season sales forecast at $6 billion.

U.S. Census Bureau, http://www.census.gov/mrts/'www/mrts.html (monthly retail sales);

http://www.census.gov/mrts/'www/data/html/sal 99.html (1999 total retail sales).

8http://www.census.gov/mrts/wwwi/current.html (4th quarter 1999 and 1% quarter 2000 e-commerce sales).
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